Abstract. After works by Katz, Monsky, and Adolphson-Sperber, a comparison theorem between relative de Rham cohomology and Dwork cohomology is established in a paper by Dimca-Maaref-Sabbah-Saito in the framework of algebraic D-modules. We propose here an alternative proof of this result. The use of Fourier transform techniques makes our approach more functorial.
Review of algebraic D-modules
For the reader's convenience, we recall here the notions and results from the theory of algebraic D-modules that we need. Our references were [4, 3, 6, 7] .
Basic operations.
Let X be a smooth algebraic variety over a field of characteristic zero, and let O X and D X be its structure sheaf and the sheaf of differential operators, respectively. Let Mod(D X Let f : X − → Y be a morphism of smooth algebraic varieties, and denote by D X→Y and D Y ←X the transfer bimodules. We use the following notation for the operations of tensor product, inverse image, and direct image for D-modules
always uses up the "trivial" D X -module structure.
If f : X − → Y and g : Y − → Z are morphisms of smooth algebraic varieties, then there are natural functorial isomorphisms
Consider a Cartesian square of smooth algebraic varieties 6) where d X denotes the dimension of X.
Relative cohomology.
Let S be a closed subscheme of X, and denote by
We point out that
has a natural left D X -module structure, and one considers the right derived functor
For S, S ′ ⊂ X possibly singular closed subvarieties, and
(1.9)
Let f : X − → Y be a morphism of smooth varieties, Z ⊂ Y a possibly singular closed subvariety, and set S = f −1 (Z) ⊂ X. Then there is an isomorphism 
(1.12)
Fourier-Laplace transform.
To ϕ ∈ Γ (X; O X ) one associates the D X -module 
The Fourier-Laplace transform is involutive, in the sense that (cf [10, Lemma 7.1 and Appendix 7.5])
(1.14)
Let 
Dwork cohomology
Let s : X − →V be a section of the vector bundleπ :V − → X of rank r, and set
X denotes the pairing, and let F ∈ Γ (V ; O V ) be the function
Let us denote by S the reduced zero locus of s, which is a possibly singular closed subvariety of X, and by j : S − → X the embedding. The geometric framework is thus summarized in the commutative diagram with Cartesian squares
Generalizing previous results of [9, 13, 2], Theorem 0.2 of [5] gives the following link between relative cohomology and Dwork cohomology
Our aim here is to provide a more natural proof of this result.
Proof. For M = O X , the statement reads
and
It is thus sufficient to prove (2.1).
there is a chain of isomorphisms
Hence we have
and to prove (2.1) we are left to establish an isomorphism
By (1.11), this follows from the chain of isomorphismš
by (1.12)
by (1.10).
⊓ ⊔ Remark 2.2. Kashiwara's equivalence allows one 7 to develop the theory of algebraic D-modules on possibly singular varieties, so that the formulae stated in the previous section still hold. In this framework, (2.2) is obtained by
by (1.12).
A.2. Fourier-Laplace transform.
The formulae stated in section 1.3 for the Fourier-Laplace transform of algebraic Dmodules have their analogues for the Fourier-Deligne transform of ℓ-adic sheaves (see [12] or [11, §III.13] ), and for the Fourier-Sato transform of conic abelian sheaves (see [8] 
where the morphisms p i , q i , r i , for i = 1, 2 are the natural projections. Note that
The isomorphism (1.15) is obtained via the following chain of isomorphisms 9 , where we set 
